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BJIHRHHE PA3HBIX KOHLJEHTPAIJHH HOHOB TRXEJIBIX METAJIJIOB 
HA 0>H3HKO-XHMHHECKHE CBOHCTBA TEMOJIMMObl 
PLANORBARIUS PURPURA (MOLLUSCA: BULINIDAE) B HOPME 
H HPH HHBA3HH TPEMATOflAMH 

© T. E. KnpHHyK 

HcCJieflOBaHO nOCJie^CTBHe OflHOBpeMeHHOTO B03fleHCTBH5I Ha (j3H3HKO-XHMHHeCKHe 0C06eHH0CTH 
reMOJiHMcjDbi Planorbarius purpura TpeMaTOjjHOH HHBa3 HH h TOKCHKaHTa. 

06cy}K^aeTca 3(})cj)eKT KpaTKOBpeMeHHoro coBMecTHoro bjihahha BbicoKHX (LC 25 , LC 50 , LC 75 ) 
KOHueHTpauHH hohob T 5i>Kejibix MeTajuiOB (Cu 2+ , Zn 2+ , Cd 2+ h Pb 2+ ) h napTeHHT TpeMaTon, Echinopa- 
ryphium aconiatum Ha ocHOBHbie noKa3aTejiH reMOJiHMcjibi mojijhockob. YcTaHOBjieHO, hto He3Hann- 
TejibHbie fl03bi TOKCHKaHTOB (2.5 h lOn^K) HeoflH03HanHO bjihhiot Ha pa3Hbie rpynnbi jkhbothmx. 
Tax, y HHBa3HpoBaHHbix mojijhockob cojiepjKaHHe reMorjiobHHa b reMOJiHMcjje naaaeT, b to BpeM5i 
KaK y HHTaKTHbix — B03pacTaeT. YcTaHOBjieHO, hto no jiaHHOMy noKa3aTejno hoh Cu 2+ hbjihctch 

BbICOKOTOKCHHHbIM, HOHbl Zn 2+ H Cd 2+ - CHJIbHOTOKCHHHbIMH, a Pb 2+ - yMepeHHOTOKCHHHbIM 

peareHTOM. 


M3yneHHe OCHOBHbIX >KH3HeHHbIX ({lyHXUHH 6ecn03B0H0HHbIX, B TOM HHCJie H GpiOXOHO- 

rnx mojijhockob — npoMOKyTOHHbix xo35ieB TpeMaTOji, ceM. Echinostomatidae, h hx 3xo.no- 
THHeCKOH pOJIH B BOJJHblX OKOCHCTCMaX npe^CTaBJIHeT 0 C 06 bIH HHTepeC JUI5I pemeHHfl 
MHornx 3a,aaH, b tom HHCJie h juia pauHOHajibHoro ncnojib30BaHHH OnojiorHHecxHX pecyp- 
cob BO,aoeMOB b ycjiOBH5ix aHTponoreHHoro npeccHHra. B cba3h c B03pacTaHHeM Haxonjie- 
hhh hohob T5Dxejibix MeTajuiOB Kax b cojieHbix, Tax h b npecHbix BOJIOeMaX (JIhhhhx, 1999) 

HeoGxOJJHMO OC06oe BHHMaHHe yaejIHTb H3yHeHHK) BJIHflHHfl 3THX MHKp03JieMeHT0B Ha 
pa3Hbie cTopoHbi MeTa6ojiHHecKHx npoueccoB, npoHcxojunuHX b opraHH3Me mojijhockob. 
Tax, ycTaHOBjieHO, hto Zn 2+ ABjineTcn aKTHBaTopoM cjDepMeHTHbix chctcm, oh bxojjht b 
COCTaB 6HOJIOrHHeCKH aKTHBHbIX BemeCTB (BHTaMHHbl, ropMOHbl, (JiepMeHTbl), a Cu 2+ flBJI5I- 
eTCH COCTaBHOH HaCTbK) JIbIXaTeJIbHbIX nHTMeHTOB (HhJIOB, 1980). Pojlb HeKOTOpbIX MHKpO- 
3jieMeHTOB (Cd 2+ ) noxa He ycTaHOBJieHa. rioBbiuieHHe ypoBHa couepxaHHn TH>xejibix MeTaji- 
jiob b cpeue conpoBoaojaeTcn npeBbiuieHneM hx HeoOxojjHMoro OnojiorHHecxoro noTpeOjie- 
hhh, hto b cbok) onepeub BeueT k pa36ajiaHcnpoBKe roMeocTa3a y >KHBOTHbix. 
B3aHMOj^eHCTBHe flByxBajieHTHbix xaTHOHOB Cu 2+ , Cd 2+ , Pb 2+ , Zn 2+ c npoTeHHaMH, npoTen- 
uaMH, HyxjieHHOBbiMH KHCJiOTaMH h jinnuaaMH Bbi3biBaeT HapymeHHe MeTaOojinnecKHX h 
(|)H3HOJiorHHecKHX npoueccoB y thupoOhohtob (KoHOBajiOB, 2000), hto b kohchhom HTore 
BejieT k BbiMHpaHHio nonyjiauHH. 

Uejibio Hauien paOoTbi 6buio nccjieuoBaHHe HanOojiee xapaxTepHbix HapymeHHH c£)H3h- 
KO-XHMHHeCKHX CBOHCTB TeMOJIHMCjDbl y KaTyUieK, CB 060 UHbIX OT HHBa3HH h 3apa>xeHHbix 
napTeHHTaMH TpeMaTOU, npn bo3UChctbhh Ha hhx pa3JiHHHbix xoHueHTpauHH hohob T5Dxe- 
jibix MeTajuiOB. 3Ta npoOjieMa o6cy>K,aajiacb h paHee (CrauHHHeHxo h up., 1992, 1993), ho 
HauiH h jiHTepaTypHbie uaHHbie OKa3ajincb HeconocTaBHMbi, Tax xax onbiTbi npoBOUHJincb b 
pa3Hbie ce30Hbi, ^xhbothmx Gpajin H3 pa3Hbix OnoTonoB h ohh Gbuin HHBa3npoBaHbi 
pa3HbIMH BHXiaMH TpeMBTOJU KpOMe TOTO, HCn0JIb30BaHHbie TOXCHXaHTbl HMeJIH pa3JIHHHbie 
aHHOHbl. 
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MATEPHAJI H METOUBI HCCJIEUOBAHHfl 


MaTepnaji: 1474 3K3. KaTymeK nypnypHbix Planorbarius purpura (Linne, 1758), co- 
GpaHHbix b KOHue hk)h a—HaHane HKxrifl 2000 r. b p. TeTepeB (2 Khtomhp, YKpaHHa). 
flHaMeTp hx paKOBHH — ot 22.98 ±0.11 uo 32.38 ±0.57 mm, a oGiuaa Macca Tena — ot 
2420.20 ± 74.92 jx o 4843.81 ± 180.24 Mr. 

3apaxceHHOCTb mojijhockob TpeMaTOuaMH onpeuejiajiH Ha BpeMeHHbix npenapaTax, H3- 
roTOBjieHHbix H3 TKaHeii renaTonaHKpeaca. BnuoByK) npnHaunextHocTb TpeMaTOU ycTaHaB- 
jiHBajiH Ha xchbom MaTepnane c noMombio MEH-3. riouonbiTHbie xcHBOTHbie Gbinn cnoHTaH- 
HO HHBa3HpOBaHbI pe^HHMH CO CCjDOpMHpOBaHHbIMH («3peJIbIMH») UepKapHflMH EchitlOpCl- 
ryphium aconiatum Dietz. B xanecTBe TOKCHKaHTOB, bo H36excaHHe B3aHMOBjiH^HH^ 
KaraoHa h aHHOHa, Hcnojib30BaHbi CuCl 2 • 2H 2 0, PbCl 2 , CdCl 2 • 2.5H 2 0, ZnCl 2 c Mapxn- 
POBKOH H. JX. a. PaCHeT KOHUeHTpaUHH Bcex TOKCHKaHTOB npOH3Be^eH Ha KaTHOH. 

ToKCHKOJiorHnecKHe onbiTbi nocTaBJieHbi no MeTOunxe AjieKceeBa (1981). OpneHTnpo- 
BOHHblM OnbITOM (3KCn03HUH5! 2 CyT) yCTaHOBJieHbl 3HaHeHH5! OCHOBHbIX TOKCHKOJlOrHHeC- 
khx noKa3aTejieH 


ToKCHKaHT 

Cu2+ 

Cd 2+ 

Zn 2+ 

Pb 2+ 


MFIK (LCo) 

0.001 

1 

1 

10 


JlKso (LCso) 

0.05 

50 

50 

450 


JIKioo (LCioo) 

1 

100 

100 

1000 


B OCTpOM XpOHHHeCKOM OnbITe HCnOJlb30BaJlHCb Tpn KOHUeHTpaUHH JIK 25 , JIK 5 o h 
JIK 75 (3KCn03HUHa 2 CyT) 


ToKCHKaHT JIK 25 (Mr/^) JIK 75 (Mr/jl) 

Cu 2+ 0.01 0.1 

Cd 2+ 25 75 

Zn 2+ 25 75 

Pb 2+ 225 675 


B OCHOBHOM OnbITe HCnOJlb30BaJlH KOHUeHTpaUHH KaTHOHOB Taxejlbix MeTajlJlOB, KOTO- 

pbie cooTBeTCTBOBaji h 2.5 h 10 YIJIK (ElflK — npeuejibHO uonycTHMaa KOHueHTpauna 
Cu 2+ — 1, Cd 2+ — 0.001, Zn 2+ — 1, Pb 2+ — 0.03 mt/ji). 3 kcho 3 huh^ — 2.7 h 14 cyT. 

PacTBopbi npnroTaBjiHBajiH Ha uexjiopnpoBaHHOH Boue (pH 7.2—7.5, t 18—20°, couep- 
xcaHne KHCJiopoua 8.5 — 8.9 mt/ji). Hepe3 24 h pacTBopbi 3aMeH5UiH CBeacHMH. KoHTpojieM 
cjiyxcnjin MOjiJiiocKH, noMeiueHHbie b BouonpoBouHyK) uexjiopHpoBaHHyio Bouy. 

reMOJiHM(|)y nojiynajin np^MbiM oOecKpoBjiHBaHHeM. OGbcm onpeuejnuiH c noMoiubK) 
HHcyjiHHOBoro rnnpHua. KoHueHTpaunK) reMomoOnHa b reMOJiHMcJ)e ycTaHaBJinBajin cojia- 
HOKHCJioreMaTHHOBbiM MeTOuoM no Cann b MOUHcjDHKaunn CrauHHHeHKO h up. (1980). 
Maccy mojuhockob H3MepHJin Ha 3JieKTpoHHbix Becax Tnna WPS 1200/C. 

Un^poBbie pe3yjibTaTbi o6pa6oTaHbi MeTOuaMH BapnaunoHHOH CTaracTHKH (JIaKHH, 

1973). 


PE3YJIBTATBI HCCJIEUOBAHHH H HX OECYaClEHHE 

CouepxcaHne reMonnoOnHa b reMOUHM^e mojuik)ckob poua Planorbarius 3aBHCHT ot 
ce30Ha, B03pacTa h MecTOoGnTaHna. B cba 3 h c 3thm b Harnnx onbiTax ncnoub30BaHbi 
OUHOB03paCTHbie XCHBOTHbie, UoGbITbie OUHOMOMeHTHO H3 OUHOrO H Toro xce 3KOTOna. 
CouepxcaHne reMomoGHHa y HHTaKTHbix ocoGeii KOHTpojibHOH rpynnbi yKjiaubiBaeTca b 
HopMbi, xapaKTepHbie u.nfl 3Toro Bnua, h jiokht b npeuenax 0.68—1.27 r%, b to BpeMfl xax 
y ocoGeii, HHBa3npoBaHHbix napTeHHTaMH Echinoparyphium aconiatum , pa3Max 3HaneHHH 
3Toro noKa3aTeua cocTaBjiaeT 0.67—1.2 r%. CraTHCTHHecKH uocTOBepHbix otjihhhh Mexcuy 
HHBa3HpOBaHHbIMH H HHTaKTHbIMH OCoGflMH He yCTaHOBJieHO (cm. TaGunuy). 
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BjIHflHHe TpeMQTOUHOH HHBQ3HH H pa3^HHHbIX KOHLjeHTpaUHH HOHOB TfDKejIbIX MeTajUIOB 
Ha ocHOBHbie noKa3aTejiH reMO^HM(f)bi P. purpura 


Influence of trematode infection and different concentrations of heavy metal ions 
onto main characteristics of the haemolymph of Planorbarius purpura 


Tokch- 

KaHT 

Koh- 

ueHTpa- 

UHfl 

MHBa- 

3Hfl 

N 

CoaepxaHHe reMor/io- 
6HHa, r% 

OOecneHeHHocTb reMO- 
t/ioOhhom o6mefi Maccbi 
Te/ia, r/Kr 

OOecneHeHHOCTb reMO- 
t/ioOhhom Maccbi MarKO- 
ro Te/ia, r/Kr 

X ± m x 

cv 

X ± m x 

CV 

X ± m x 

CV 

Cu2+ 

LC25 

He T 

28 

1.069 ±0.072 

35.64 

2.91 ±0.17 

30.91 

9.29 ±0.55 

31.33 



EcTb 

21 

0.85 ±0.114 

61.46 

2.81 ±0.37 

60.34 

8.91 ±0.86 

44.23 


LC50 

HeT 

27 

1.008 ±0.032 

16.49 

2.57 ±0.24 

48.52 

8.87 ±0.33 

19.33 



EcTb 

17 

0.672 ± 0.017 

10.32 

1.82 ± 0.17 

38.51 

6.83 ± 1.25 

75.46 


LC 75 

HeT 

27 

1.041 ±0.03 

14.97 

2.51 ±0.1 

20.7 

7.78 ±0.3 

20.04 



EcTb 

11 

0.794 ±0.072 

29.24 

1.68 ±0.35 

69.1 

6.27 ±0.28 

14.81 

Cd 2+ 

LC25 

HeT 

41 

0.746 ±0.012 

10.3 

2.46 ± 0.09 

22.98 

7.03 ±0.25 

22.78 



EcTb 

20 

0.512 ± 0.074 

64.64 

1.87 ±0.08 

19.13 

4.71 ± 0.19 

18.04 


LC 50 

HeT 

31 

0.674 ±0.015 

12.39 

2.22 ±0.07 

17.56 

6.07 ±0.23 

21.1 



EcTb 

12 

0.539 ±0.088 

56.56 

1.92 ±0.42 

75.73 

4.88 ±0.39 

27.68 


LC75 

HeT 

13 

0.629 ±0.057 

32.67 

2.2 ±0.17 

27.86 

5.47 ±0.45 

29.66 



EcTb 

7 

0.676 ±0.048 

18.79 

2.13 ± 0.15 

18.63 

5.25 ±0.38 

19.15 

Zn 2+ 

LC25 

HeT 

26 

0.857 ±0.04 

23.8 

2.43 ±0.11 

23.08 

6.71 ±0.3 

22.8 



Edb 

12 

0.648 ±0.032 

17.1 

1.49 ±0.09 

20.92 

4.7 ± 0.17 

12.53 


LC 50 

HeT 

27 

1.157 ± 0.067 

30.09 

2.95 ±0.21 

36.99 

7.95 ±0.54 

35.29 



EcTb 

15 

0.695 ±0.072 

40.12 

1.66 ±0.25 

58.33 

4.49 ±0.88 

75.91 


LC75 

HeT 

23 

1.274 ±0.096 

36.14 

3.58 ±0.33 

43.62 

8.73 ±0.73 

40.35 



ECTb 

13 

0.823 ±0.056 

24.53 

3.43 ±0.27 

28.38 

9.72 ±0.94 

34.87 

Pb 2+ 

LC 2 5 

HeT 

23 

1.133 ±0.064 

27.09 

3.3 ±0.25 

36.33 

8 ± 0.49 

29.37 



ECTb 

15 

0.867 ±0.048 

21.44 

2.6 ±0.24 

35.75 

6.91 ±0.81 

45.4 


LC 50 

HeT 

21 

1.078 ±0.082 

34.86 

3.33 ±0.39 

53.67 

8.88 ±0.81 

41.8 



EcTb 

9 

0.891 ±0.154 

51.85 

3.13 ±0.62 

59.42 

8.99 ±0.66 

22.02 


LC 75 

HeT 

21 

1.067 ±0.071 

30.49 

2.53 ±0.12 

21.74 

7.82 ±0.54 

31.64 



EcTb 

9 

0.685 ±0.104 

45.56 

2.1 ±0.26 

37.14 

5.76 ±0.71 

36.98 

KoHTpOJIb 

HeT 

41 

0.81 ±0.016 

12.35 

2.03 ±0.08 

25.23 

7.78 ±0.36 

29.62 



EcTb 

19 

0.82 ±0.025 

13.41 

1.91 ±0.11 

25 

6.9 ±0.35 

22.11 


Kax n3BecTHO (MeTejieB h jtp., 1971), co/in Taxcejibix MeTajuiOB othocatca k rpynne 
aaoB jiOKajibHoro aeHCTBH^, KOTopbie b nepByio onepe^b nopaacaiOT kjictkh noBepxHOCTHO- 
ro MepuaTejibHoro anHTejiHH. 3to b cboio onepeAb BHeniHe npoaBjiaeTCfl, Bo-nepBbix, b 

06 nJlbH 0 M OCJ1H3HCHHH TCJia, a BO-BTOpbIX, - KOaryjlHpOBaHHH CJIH3H, OrOJieHHH, pa3py- 

LLieHHH H OTTOp>KeHHH KJieTOK KO>KHOrO MepuaTe/lbHOTO 3nHTeJlHH. Bee 3TO n03B0Jl^eT 
HOHaM T^)Kejibix MeTajuioB 6ecnperiflTCTBeHHO nociynaTb b opraHH3M )khbothoto. ripn 
stom o6pa3yiOTCH xejiaTHbie coe/tHHeHHfl c khcjimmh 6ejiKaMH uhto 30 jih. XapaxTepHO, hto 
b TaKHx HOBoo6pa30BaHHbix KOMnjieKcax MeTajui h 6ejiOK 0Ka3biBai0T B3anMHoe bjihahhc 
(KoHOBajioB, 2000). Hajinnwe hohob Tfl>xe/ibix MeTajuioB bjihact Ha CTpyKTyp h oe coctoa- 
HHe nojTHnenTH^a, hto BejteT k H3MeHeHHio ero CBOHCTBa. ConnacHO HbiHe jtencTByiomeH 
KJiaCCH(J)HKaUHH flflOBHTblX BeiijeCTB no CTeneHH hx tokchhhocth flJIfl thapoOhohtob hoh 

Cu 2+ J\nn P. purpura 5IBJI5ieTC5I BbICOKOTOKCHHHbIM, Cd 2+ H Zn 2+ - CHJIbHOTOKCHHHbIM, a 

Pb 2+ — yMepeHHOTOKCHHHbiM peareHTOM. 

Pa3JiHHHbie (LC 25 , LC 50 , LC 75 ) KOHueHTpaunn hohob Taxcejibix MeTajuioB He ojtHHaxoBO 
BJIH5IIOT Ha (J)H3HKO-XHMHHeCKHe CBOHCTBa reMOJIHM(f)bI P. purpura. Tax, npH B03JteHCTBHH 
hohob Cu 2+ y HHTaxTHbix oco6en Ha6jno,aaeTC^ TeHjteHUHfl k noBbiineHHio cojtepacaHHfl 
reMorjioOHHa b reMOJiHM($)e Ha 28.52—31.98 % (cm. TaOnnuy). JlpHHeM npouecc CTHMyjm- 
Uhh HanOojiee BbipaaceH npn LC 2 5 h HaHMeHee npn LC 75 . Hto xacaeTca rpynnbi HHBa3H- 
poBaHHbix oco6en, to 3Ta 3axoHOMepHOCTb rpacjjHHecKH onncbiBaeTca CHHycoHjton. Koh- 
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■ He3apa>KeHHbie □ 3apa>KeH Hbie 

PhC. 1. BjIHflHHe TpeMaTOaHOH HHBa3HH H pa3JIHHHbIX KOHUeHTpaUHH HOHOB TflXeJIbIX MeTaJlJlOB 

Ha o6beM (mji) reMOJiHMc|)bi P. purpura. 

Fig. 1. Influence of trematode infection and different concentrations of heavy metal ions onto 
haemolymph volume (ml) in Planorbarius purpura. 

ueHTpaijHfl LC 25 hohob Cu 2+ HecKOjibKO CTHMyjinpyeT couepxaHne reMomo6HHa, ho yxe 
npn LC 50 3tot noKa3aTejib nauaeT Ha 22 %, a npn LC 75 Ha6jnouaeTC5i npnOjiHxeHHe ypoBHfl 
couepxaHHfl reMomo6HHa b reMOJiHM^e mojijhockob k npeuejiaM KOHTpojibHOH rpynnbi. 

06ecneneHHOCTb reMorjio6HHOM KaK o6men Maccbi Tejia, TaK h Maccbi matkoto Tejia 
jxslct oztHOTHnHyio KapTHHy, a HMeHHO npH LC 25 3HaneHHe o6cy>xuaeMoro noKa3aTeji5i 
B03pacTaeT y HHTaKTHbix oco6en Ha 19.41—43.35, y HHBa3HpoBaHHbix — Ha 29.13— 
47.12 %. C yBejiHneHHeM KOHueHTpauHH TOKCHKaHTa uo LC 75 stot noKa3aTejib nauaeT uo 
14.05—23.65 % y HHTaKTHbix oco6en, a y HHBa3HpoBaHHbix HaxouHTca b npeuejiax HopMbi. 
06beM reMOjiHMc}3bi Ha 12.5 % Bbime y 3apa>KeHHbix oco6en no cpaBHeHHio c He3apa>KeH- 
HblMH MOJUHOCKaMH. Ho B03flCHCTBHe HOHOB Cu 2+ HCCKOJIbKO MCH5ieT 3Ty KapTHHy (pHC. 1). 
Y )KHBOTHbix hctko npocjie>KHBaK)TC5i npouecc oObouhchha Tejia h, KaK cjie^CTBHe, yxyurne- 
HHe koxhoto AbixaHHH. rnneprH^peMH5i, ouHaKO, cnoco6cTByeT nocTynjieHHio onpeuejieH- 
HOTO KOJIHHeCTBa KHCJlOpOfla B TKaHH, HTO Heo6xOAHMO J\nn KJieTOHHOrO UbIXaHHfl (BpaHA, 
1951). KpoMe toto, c yBejinneHneM o6beMa reMOjiHMC^bi yMeHbtiiaeTCfl kojihhcctbo tokch- 
necKHx BemecTB Ha extHHHuy Maccbi Tejia. 

HoHbi Cd 2+ h Zn 2+ Ha HHBa3HpoBaHHbix P. purpura OKa3biBaiOT ouHOTHnHoe bjihahhc. 
ripn LC 25 Ha6jnojtaeTC5i pe3Koe noHHxeHHe (P>99.9%) couep>KaHHfl reMorjioOnHa b 
reMOjiHMc})e mojijhockob, hto yKa3biBaeT Ha 3aiuHTHO-npHcnoco6HTejibHyio aKTHBaunio 
aspoOHoro pacmenjieHHH SHepreTHnecKHx cy6cTpaTOB h o6ycjiOBjieHO cubhtom bjicbo b 
OnoxHMHHecKOH cHCTeMe «OKCHreMorjio6HH—reMorjio6HH». Flpn B03pacTaHHH KOHueHT¬ 
pauHH TOKCHKaHTa uo LC 75 HaOjuouaeTca nocTeneHHoe yBejinneHne couepxaHHfl reMonno- 
6nHa, npnOjiHxaiomerocfl k HHXHeMy npeuejiy stoto noKa3aTejifl, ycTaHOBjieHHoro jxnn 
KOHTpojibHOH rpynnbi. Y HHTaKTHbix oco6en HaOjuouaeTca npaMO nponopuHOHajibHoe 
CHHxeHHe KOHueHTpauHH reMomoOHHa nou B03uencTBHeM hohob Cd 2+ h BMecTe c TeM 
B03pacTaHHe (Ha 76.35 %) stoto noKa3aTejni npn HajiHHHH b cpeue hohob Zn 2+ . CneuyeT 


ill 



Coflep>KaHHe reMomo6HHa, r% Co^ep^caHHe reMonio6HHa, r% Co^ep^caHHe reMonio6HHa, r% 



PhC. 2. BjIHHHHe TpeMaTO^HOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Zn Ha co- 
uep>KaHHe reMonnobHHa (Hb, r%) b reMO- 
jiHM^e P. purpura (3Kcno3HUHH 2 cyT). 

Fig. 2. Influence of trematode infection 
and different concentrations of Zn2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (2 days 
exposition). 



PhC. 3. BjIHHHHe TpeMaTOflHOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Zn Ha co- 
flepxcaHHe reMonnobHHa (Hb, r%) b reMO- 
jiHM(})e P. purpura (3Kcno3HUHH 7 cyr). 

Fig. 3. Influence of trematode infection 
and different concentrations of Zn2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (7 days 
exposition). 



PhC. 4. BjlHHHHe TpeMaTO^HOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Zn Ha co- 
uepxcaHue reMomobuHa (Hb, r%) b reMO- 
jiHM^e P. purpura (3Kcno3HUHH 14 cyr). 

Fig. 4. Influence of trematode infection 
and different concentrations of Zn2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (14 days 
exposition). 
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PhC. 5. BjlHHHHe TpeMaTOflHOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Cd Ha co- 
uepxcaHne reMonnobHHa (Hb, r%) b reMO- 
jiHM(J)e P. purpura (3Kcno3HUH5i 2 cyr). 

Fig. 5. Influence of trematode infection 
and different concentrations of Cd 2 + onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (2 days 
exposition). 



PhC. 6. BjlHHHHe TpeMaTOflHOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Cd Ha co- 
aepxcaHHe reMornobHHa (Hb, r%) b reMO- 
jiHM(J)e P. purpura (3Kcno3HUHa 7 cyr). 

Fig. 6. Influence of trematode infection 
and different concentrations of Cd 2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (7 days 
exposition). 



PhC. 7. BjlHHHHe TpeMaTO^HOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Cd Ha co- 
uepxcaHHe reMornobHHa (Hb, r%) b reMO- 
jiHM(J)e P. purpura (3Kcno3Huna 14 cyr). 

Fig. 7. Influence of trematode infection 
and different concentrations of Cd 2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (14 days 
exposition). 
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PhC. 8. BjIHflHHe TpeMaTOAHOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Pb Ha co- 
uepxcaHne reMorjiobHHa (Hb, r%) b reMo- 
jiHMcjDe P. purpura (3Kcno3HUH5i 2 cyT). 

Fig. 8. Influence of trematode infection 
and different concentrations of Pb 2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (2 days 
exposition). 



PHC. 9. BjIHflHHe TpeMaTOZtHOH HHBa3HH H 
pa3HbIX KOHUeHTpaUHH HOHOB Pb Ha co- 
aepacaHHe reMomobwHa (Hb, r%) b reMO- 
JiHMcj)e P. purpura (3Kcno3HUH5i 7 cyT). 

Fig. 9. Influence of trematode infection 
and different concentrations of Pb 2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (7 days 
exposition). 
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PhC. 10. BjIHflHHe TpeMaTOAHOH HHBa3HH 
H pa3HbIX KOHUeHTpaUHH HOHOB Pb Ha co- 
uepxcaHHe reMomobHHa (Hb, r%) b reMO- 
/iHMcj3e P. purpura (3Kcno3HUH5i 14 cyT). 

Fig. 10. Influence of trematode infection 
and different concentrations of Pb 2+ onto 
haemoglobin content (Hb, g%) in haemo- 
lymph of Planorbarius purpura (14 days 
exposition). 
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OTMeTHTb, hto jiHiub y 3apa>xeHHbix oco6en HaOjnouaeTca tchuchuha k yBejiHHeHHio 
o6T>eMa reMOJiHM(J)bi KaK npw B03uencTBHH hohob Zn 2+ , Tax h hohob Cd 2+ . OuHaKO nepBbin 
npHBOAHT k CHHxeHHio o&beMa reMOjiHMcjDbi b HanpaBjieHHH ot LC 25 k LC 75 Ha 70 %, a 
BTopoH noBbimaeT oOcyxuaeMbin noKa3aTejib Bcero JiHiub Ha 12.5 %. 

H3yneHHe TOxcHnecxoro bjihahha hohob Pb 2+ Ha P. purpura noKa 3 ajio, hto KaK y 
3apaxeHHbix, Tax h y HeHHBa3npoBaHHbix oco6en HaOjiiouaeTca pe3Koe yBejinneHne oO^eMa 
reMOJiHM^bi. ripHneM MaxcHMajibHbiH nHK HaOjiiouaeTca npn KOHueHTpauHH hohob Pb 2+ 
cooTBeTCTByiomeH LC 50 . AHajiH3 oOecneneHHOCTH reMomoOnHOM o6men Maccbi Tejia noxa- 
3biBaeT, hto y HHTaKTHbix h HHBa3npoBaHHbix oco6en Ha6jixmaeTCfl TeH^eHUH^ k yMeHbiue- 
hhk) 3thx noxa3aTejieH b HanpaBjieHHH ot LC 2 5 k LC 75 . 

CneuyeT OTMeTHTb, hto b npnpouHbix Bouax, xax npaBHjio, He cytuecTByeT Bbicoxnx 
KOHueHTpauHH TOKCHHeCKHX BemeCTB H Ha6jHOUaiOTC5I OHH oObIHHO JlHLLIb BO BpeMfl TCXHO- 
reHHbix xaTacTpo(J), a bot ^jiHTejibHoe uencTBne Majibix U03 TOKCHxaHTOB, Ha nopauoK 
npeBbimaiomHx 3HaneHH5i TlflK, HMeeT MecTO. HaOjiioueHne 3a H3MeHeHHeM c}dh 3 hko-xhmh- 
HeCKHX CBOHCTB reMOJlHM^Jbl npH B03^eHCTBHH He3HaHHTeJlbHbIX (2.5, lOIIflK) KOHueHT¬ 
pauHH hohob Tflxejibix MeTajuiOB noxa3ajio, hto b cjiynae c Zn 2+ h Cd 2 + He3aBHCHMO ot 
BpeMeHH 3xcno3HUHH Ha6jiiouaeTC5i HueHTHHHa^ xapTHHa b H3MeHeHHH noxa3aTejieH. Hh- 
Ba3HpoBaHHbie oco 6 h couepxaT b reMOjiHM^e reMomoOnH b KOHueHTpauHH 3HanHTejibHO 
HHxce, HexcejiH CBo6ouHbie ot HHBa3HH oco 6 h (pnc. 2 — 7). Bo 3 mo>kho, h a jihhh e TOxcnxaH- 
TOB BO BHyTpeHHen cpeue XCHBOTHbIX CTHMyjlHpyeT HX CnOCOOHOCTb MHOrOKpaTHO yBeJlHHH- 
BaTb KOHueHTpauHio reMomoOwHa b reMOjiHMcjDe 3a cneT ycHjieHHfl npoueccoB CHHTe3a 
UbixaTejibHbix OejixoB, hto, BepoaTHO, ABjiaeTca auanTaunen x 6ojiee HHTeHCHBHOMy no- 
TpeOjieHHio KHCJiopoua ^khbothmmh b HeauexBaTHbix ycjiOBHax oOnTaHHH. Ho coneTaHne 
UByx noBpexcuaiouJiHx $axTopoB — TOKCHxaHTa h HHBa3HH TpeMaTOuaM h — npnBOUHT x 
noHHXceHHio 3aiuHTHO-npHcnoco6HTejibHbix cbohctb opraHH3Ma. 3to b cboio onepeub BeueT 
x HapymeHHio 6y$epHbix cbohctb reMOJiHMcjDbi, Beub uaxe HeBbicoxaa HHTeHCHBHOCTb 
HHBa3HH MOJiJiiocKOB napTeHHTaMH E. aconiatum 3HanHTejibHO ocjiaOjineT auanTaunoHHbie 
B03M02KH0CTH OpraHH3Ma XaTymeX (CTaUHHHeHKO h up., 1993). 

Hto xacaeTca hohob Pb 2+ , to 3uecb 7-cyTOHHaa 3xcno3HUH5i CTHMyjlHpyeT o6pa30BaHHe 
reMomoOHHa npH 2 h 5 TlflK hohob Pb 2+ b cpeue. AHajiH3 bjihhhhh pa3Hbix KOHueHTpauHH 
(2.5, 10 IlflK) Pb 2+ npn 3xcno3HUHH 2 h 14 cyT noxa3aji 3axoHOMepHoe CHH>xeHHe ypoBHfl 
couep>xaHH5! reMorjioOnHa y 3apa>xeHHbix ocoOeil h He3HaHHTejibHoe ero noBbimeHne y 
HHTaKTHbIX MOJUHOCKOB (pHC. 8- 10). 
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INFLUENCE OF DIFFERENT CONCENTRATIONS OF HEAVY METAL IONS 
ONTO PHYSICAL AND CHEMICAL CHARACTERISTICS 
OF THE HAEMOLYMPH OF PLANORBARIUS PURPURA (MOLLUSCA: BULINIDAE) 

IN A NORM AND UNDER A TREMATODE INFECTION 

G. E. Kirichuk 
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SUMMARY 

Short-term simultaneous effect of high concentrations (LC 2 5 , LC 50 , LC 75 ) of heavy metal ions 
(Cu 2+ , Zn 2+ , Cd 2+ and Pb 2+ ) and infection with trematode partenites Echinoparyphium aconiatum onto 
haemolymph of mollusk has been investigated. It was noted that low doses of toxicant (2.5 and 
10 maximum admitted concentrations) have variable effect. In infected molluscs the concentration of 
haemoglobin decreases, while in intact ones it increases. In relation to this index, it was found, that the 
ion Cu 2+ is highly toxic, Zn 2+ and Cd 2+ — toxic, Pb 2+ — moderately toxic. 
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